INTRODUCTION
The trend observed in the last decades towards greater decentralization of spending responsibilities to the lower levels of government is justified by the literature of fiscal federalism. The literature explains that, in order to increase the efficiency of resource allocation, certain spending responsibilities should be designated to the government level which most closely represents the preferences of beneficiaries (1, 2) .
In the province of Buenos Aires (Argentina), some responsibilities of the public healthcare system are decentralized. While this decision was made with the argument of achieving greater efficiency, its objectives in terms of equity were not as clear. This process began in the late 1970s with the transfer of primary healthcare services and some low complexity healthcare facilities to the municipalities, services whose direct beneficiaries are the residents of the area in which the centers are located. On the other hand, the provinces were given the responsibility of providing high complexity services through the provincial hospital network, whose main users are patients from a much larger area of influence. Within this context, and with the exception of the hospitals of the armed forces, the national government only takes part in the public health expenditure carried out in the municipalities of each province through different programs to provide information, services, medicine and supplies which are distributed through the network of municipal and provincial healthcare facilities.
Despite the potential efficiency gained by the introduction of fiscal federalism into the public health sector, one of the risks is the possibility of inequities arising in the access to medical and public health goods and services among the different geographic areas (3, 4) . It can be expected that the greater influence of the municipalities in the budgetary decisions of the public health sector, in addition to the differential capacity to generate and utilize resources and the diverse preferences existing regarding public expenditure, will result in different levels of service provision among the local governments which will not necessarily be related to the healthcare needs of each population (5) .
Health equity can be addressed from two standpoints: equity in health results and equity in healthcare. The goal of the former is that each individual have the same possibilities of reaching his or her maximum health potential. However, equity in the access to healthcare is based on the principle that individuals with the same healthcare needs should be guaranteed that they will have the same possibility of accessing high quality healthcare goods and services (6) . The latter concept is the one that will be used in this paper.
It must be noted that equal access to medical and public health services is not always equitable. While equality implies uniform treatment of individuals or populations, equity requires differential treatment based on each individual's needs. In this way, inequalities in access may be equitable if they respond to differing healthcare needs.
Considering that public health expenditure may be decisive in the equitable provision of medical and healthcare services, we consider it relevant to analyze the distribution of public health expenditure among the municipalities that make up the province of Buenos Aires.
OBJECTIVES
The main objective of this paper is to analyze the degree of equity in the healthcare services access offered by the public subsector to the population without employment-based or prepaid medical coverage in the municipalities of the province of Buenos Aires (Argentina).
The specific objectives are: 1) to assess the level of inequality in the distribution of public health expenditure per capita among the population without healthcare coverage in the municipalities of the province of Buenos Aires; 2) to analyze the degree of association between public health expenditure in the municipalities per capita and the healthcare needs of each jurisdiction; and 3) to examine the relationship between the relative wealth of each county and the public health expenditure in the municipalities per capita. 
METHODOLOGY
Through a descriptive and quantitative study, we analyzed the inequality in the ability of inhabitants without employment-based or prepaid medical coverage in the municipalities of the province of Buenos Aires (Argentina) to access healthcare services. Such ability was operationally defined using the criterion proposed by Mooney (7), which considers the variable "public health expenditure per capita" as a measurement of the magnitude of the basket of healthcare goods and services that each jurisdiction makes available to its inhabitants. In this way, if the healthcare needs of two populations are equivalent, equity in access would require equal values of public health expenditure per capita. On the other hand, and according to the same criterion, the populations with greater healthcare needs should have greater expenditures per capita in order to obtain equitable treatment.
As a measurement of the public health expenditure in the municipalities, the sum total of the municipal expenditure for health and the provincial hospital expenditure, broken down by jurisdiction, was used. The breakdown by jurisdiction was carried out by reassigning part of the total budget executed by the provincial hospitals to each county of the province, using as the distribution criterion the place of residence of discharged patients. 1. The population was divided into quintiles according to the amount of public health expenditure per capita received, as determined by the municipality of residence. In this way, the first quintile would be composed of the 20% of the population without healthcare coverage receiving the lowest amounts per capita, and the last quintile would correspond to the 20% of the population without healthcare coverage receiving the highest amounts per capita. 2. The public health expenditure in the municipalities and the average municipal expenditure for health per capita were analyzed for each quintile and their respective concentration curves were plotted. 3. The composition of the population without healthcare coverage was determined for each quintile according to the municipality of origin, classified by population density into: metropolitan periphery, rural area, semirural area and urban center from the interior of the country (d).
In section 2, the assumption that the population's healthcare needs were equal was lifted (e) in order to establish whether the differences observed in the public health expenditures in the municipalities were equitable. The medical care needs of each municipality were estimated using the following two indicators: This indicator was included owing to the numerous studies that highlight the existence of a direct relationship between the poverty level and the prevalence of certain diseases, where greater morbidity leads to a greater need for health expenditure (11) . These data were obtained from the 2001 National Census of Population, Homes and Households (9) (c).
The methodology applied to determine if the inequalities observed in the public health expenditure of each municipality are justified by the different local healthcare needs consisted of the following stages:
1. The municipalities were grouped by quintiles of need, in such a way that the first quintile included the 20% of municipalities with the lowest percentages of population with unmet basic needs and the lowest infant mortality rate, and the last quintile included the 20% of municipalities with the greatest values for these conditions. 2. It was analyzed whether greater need as measured through these indicators corresponded to higher average values per capita of public health expenditure in the municipalities and municipal expenditure for health.
Finally, in section 3 the following procedure was applied in order to determine the relationship between the wealth of each municipality, measured by its gross geographic product per capita, and health expenditure per capita:
1. In order to estimate the gross geographic product per capita for each municipality, the municipal gross geographic product series for the year 2003 was used, taken from the information provided by the Economic 
RESULTS

Evaluation of the equity of public health expenditure
With the purpose of addressing the inequality in the distribution of health expenditure among municipalities, the following variables were evaluated: public health expenditure in the municipalities and municipal expenditure for health. In Figure 1 , their average values per capita are presented, arranged in population quintiles according to the public health expenditure in the municipalities per capita. The results of this figure show considerable disparities in the average values of the analyzed variables.
Next, in Figure 2 the concentration curves of each variable are presented. They were constructed to analyze the inequality in the distribution of public health expenditure in the municipalities per capita in relation to the municipal expenditure for health per capita. In this figure, the horizontal axis measures the cumulative percentage of population without healthcare coverage in ascending order according to public health expenditure in the municipalities per capita, while the vertical axis measures the cumulative percentage of public health expenditure in the municipalities and the municipal expenditure for health. The equidistribution line shows a perfectly egalitarian situation, in which each proportion of the population with lower public health expenditure in the municipalities per capita receives the same proportion of public health expenditure in the municipalities and of total municipal expenditure for health. The further the density curve lies from equidistribution line, the more unequal the distribution of the plotted variable.
When analyzing Figure 2 , one can conclude that the municipal expenditure for health is distributed more unequally in the population without healthcare coverage than the public health expenditure in the municipalities per capita. Since the latter is the sum total of municipal expenditure for health and provincial hospital expenditure, it can be inferred that the provincial intervention tends to reduce the differences existing in the municipal expenditures for health. With the purpose of showing the magnitude of the provincial state's intervention in each quintile of population without healthcare coverage, the estimation of the proportion of public health expenditure in the municipalities that corresponds to provincial hospital expenditure by quintile is introduced in Figure  3 . With the exception of the second quintile, it is observed that provincial hospital spending tends to be smaller as public health expenditure in the municipalities per capita grows. This may suggest that, in local governments with low levels of public health expenditure in the municipalities per capita, the province complements to a greater extent the health spending, a desirable fact from the point of view of equity in access.
Finally, since each quintile of public health expenditure is composed of individuals from different provincial municipalities, the districts were classified according to their population density into: metropolitan periphery, rural area, semirural area, and urban center from the interior of the country (d). In Table 1 , the percentage of population without healthcare coverage in each category of municipalities making up the quintiles of public health expenditure in the municipalities per capita is evaluated. The analysis of Table 1 indicates that of the population without healthcare coverage, 56% of those that live in the metropolitan periphery, 6% of the semirural population and 13% of the residents of urban municipalities are found in the two lowest quintiles. If we turn our attention to the two highest quintiles, we find 100% of the rural population without healthcare coverage, followed by 85% of the population of the semirural municipalities, and 76% of the inhabitants of urban centers from the interior of the country.
This overall situation, which shows residents of the metropolitan periphery are clearly at a disadvantage in comparison to the rest, admits some exceptions: 1) 18% of the population of the metropolitan periphery without healthcare coverage is found in the two highest quintiles, 2) 6% of the semirural population is in the first quintile, and 3) 13% of the urban population in the second quintile. These results show the existence of large differences in public health expenditure in the municipalities per capita within each group of municipalities.
Public health expenditure versus healthcare needs
The inequalities detected in the public health expenditure per capita are not necessarily inequitable if the healthcare needs of each population are heterogeneous. In order to determine the validity of this argument, the assumption that all individuals in the province without employmentbased or prepaid medical coverage have the same healthcare needs is put aside in this section. The following two alternative indicators of need are used: the percentage of homes with unmet basic needs and the infant mortality rate. First, Figure 4 presents the average public health expenditure in the municipalities and the municipal expenditure for health of the municipalities grouped by quintiles according to the percentage of homes with unmet basic needs.
Geographic allocations of health expenditure that attempt to achieve equity among jurisdictions should make redistributions in favor of the regions with more precarious socioeconomic and public health conditions (13) . Nevertheless, it is not observed that the municipalities making up the more disadvantaged quintiles register greater average values of public health expenditure. On the contrary, the smaller the percentage of homes with unmet basic needs, the greater the public health expenditure per capita is. Indeed, comparing the values among the municipalities in the first quintile and those in the fifth quintile shows that, on average, the municipal expenditure of the first quintile is three times greater than that of the fifth quintile and the public health expenditure in the municipalities is slightly more than double. In Figure 5 , the analysis of the distribution of public health expenditure per capita using the infant mortality rate as a need indicator is presented. Once again, it is not observed that the municipalities with a greater infant mortality rate received higher levels of public health expenditure per capita.
Health expenditure versus the wealth of the municipalities
Finally, in this section, the distribution of the public health expenditure in the municipalities and the average municipal expenditure for health is analyzed, among the municipalities grouped by quintiles according to their relative wealth, measured by the gross geographic product. In Figure 6 , it is observed that, with the exception of the fourth quintile, greater municipal relative wealth would appear to be directly associated with higher levels of municipal and public expenditure per capita.
It is possible to establish different hypotheses that justify the positive association between municipal wealth, the values of public health expenditure in the municipalities and the municipal expenditure for health per capita. Such a result could indicate that the richest communities give more importance to the public provision of a preferential good such as medical care. In addition, it could be explained in terms of the greater availability of public resources for municipal governments with greater relative wealth, which would therefore be in a condition to afford higher levels of health expenditure.
DISCUSSION
The territorial distribution of public expenditure directed toward providing medical and healthcare goods and services to individuals without healthcare coverage in the province of Buenos Aires is not adequate from the perspective of healthcare equity. The analysis by population quintiles highlights the existence of large disparities in the levels of public health expenditure per inhabitant without healthcare coverage, proving especially detrimental for residents of the municipalities of the metropolitan periphery. These inequalities are additionally inequitable if we assume that the entire population without healthcare coverage has the same healthcare needs.
The differences observed in the levels of public expenditure cannot be justified on the basis of a greater need for public health expenditure, as estimated by both the infant mortality rate and the percentage of homes with unmet basic needs. On the contrary, the wealth of each municipality seems to be positively associated with the public health expenditure in the municipalities per capita and the municipal expenditure for health per capita. This situation suggests the existence of differentiated access to public healthcare services in the provincial population without healthcare coverage according to their locality of residence, which favors inhabitants of "rich" municipalities.
When comparing the per capita values of public health expenditure in the municipalities and of provincial hospital expenditure, greater inequalities were registered in the former. It thus follows that the financial support of the province through hospital expenditure helps to reduce the inequality in public health expenditure in the municipalities in relation to municipal expenditure for health. The greater inequality in the health expenditure made by local governments (municipalities) in relation to the provincial hospital expenditure is consistent with the literature on fiscal federalism, which identifies the appearance of geographic inequities in the access to healthcare services as one of the risks of decentralization. Although it is possible that different preferences regarding the use of public expenditure may explain part of these inequities, a hypothesis more consistent with previous studies (14,15) would attribute the inequities to differences in the public resources available to local governments. If this is in fact the origin of the inequities, they can only be successfully addressed by reconsidering the funding mechanisms of municipal healthcare services.
Some limitations observed in the present research study that should be considered when evaluating the results are mentioned below.
One weakness arises from considering only the population without healthcare coverage of each municipality as a basis for the per capita calculations. Although it is assumed that the State has as a main objective the funding of healthcare for those without economic resources or healthcare insurance to meet their needs, part of the resources allocated to the first level of care (those directed to prevention and healthcare promotion activities) should be allocated to the entire population and not only to the population without healthcare coverage. This analysis was not possible due to lack of information regarding the percentages of public expenditure allocated to the first and second levels of care.
Another limitation is given by the fact that the analysis carried out does not include the national public expenditure for health destined towards the province of Buenos Aires. The reason for this was that it was impossible to obtain data broken down by jurisdiction. According to the information obtained from the Unit of Health Economic Analysis of the Ministry of Health of the Province of Buenos Aires, in the year 2007 the national expenditure amounted to 566 million pesos, accounting for approximately 11.5% of the consolidated public health expenditure in said province. The low percentage of national public health expenditure in the provincial total suggests that the amounts involved would not substantially modify the results found in relation to the public health expenditure per capita in the municipalities.
Finally, the measurement of provincial public health expenditure used only includes the provincial hospital expenditure, leaving aside other expenditure programs that should be included (b). Once again, this omission relates to the absence of data broken down by municipality. Maceira (16) classifies the components of the provincial public expenditure in: i) hospital and lab expenditure, ii) vaccination, iii) special programs (for catastrophic and endemic diseases), and iv) public health insurance. According to data provided by the Unit of Economic Analysis, in the year 2007, provincial expenditure for health amounted to 2,543 million pesos. In the same period, hospital expenditure amounted to 1,658 million pesos, representing approximately 65% of the total expenditure. Therefore, 35% of the provincial expenditure for health is not included in this study. c. It was not possible to use information from the 2010 census given that at the time this study was being developed, disaggregated data regarding healthcare coverage was not available by municipality.
d. The following classification criterion was employed: the urban municipalities from the interior of the country were the counties with over 100,000 inhabitants; the semirural were those with more than 50,000 and less than 100,000 inhabitants; and the rural those with a population of less than 50,000 individuals. The classification of the National Institute of Statistics and Censuses was adopted for the 24 metropolitan municipalities.
e. If we assume that the public health expenditure needs are heterogeneous, the inequalities observed in the amounts of public health expenditure in the municipalities per capita for the population without healthcare coverage in each municipality would not necessarily be unequal. In this case, vertical equity would require differential treatment (in terms of public health expenditure per capita) for populations with different levels of need.
